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(57) ABSTRACT 

Machine and process for producing a fiber material web that 
includes at least one press device having a shoe press unit 
and a drying drum, Such that the Shoe preSS unit and the 
drying drum are positioned to form an elongated press nip. 
The machine also includes at least one belt that is water 
permeable and water-absorbent and that is adapted to guide 
the fiber material web through the press nip, and at least one 
Suction device located ahead of the elongated press nip, 
relative to a belt travel direction. The at least one belt is 
guided over the at least one suction device. The process 
includes guiding the at least one belt over the at least one 
Suction device and Suctioning the at least one belt, Such that 
moisture is removed from the at least one belt, and guiding 
the fiber material web and the Suctioned at least one belt 
through the extended press nip. 

26 Claims, 1 Drawing Sheet 
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MACHINE AND PROCESS FOR PRODUCING 
A FIBER MATERAL WEB 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

The present application claims priority under 35 U.S.C. S 
119 of German Patent Application No. 19756 422.4, filed on 
Dec. 18, 1997, the disclosure of which is expressly incor 
porated by reference herein in its entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a machine for producing 
a fiber material web, e.g., a tissue paper web. The machine 
includes at least one preSS having a shoe preSS unit and a 
drying drum that form an elongated press gap. 

2. Discussion of Background Information 
German patent document DE-OS 42 24 730, e.g., dis 

closes a machine Similar in general to the machine discussed 
above in which a fiber material web is guided over at least 
one additional upstream press gap for draining. In this 
manner, the fiber material web is guided, together with a 
water resistant or waterproof belt, between two press gaps. 

In this regard, shoe preSS units offer the advantage of 
effective and Volume-preserving drainage, which is of par 
ticular Significance in the manufacture of tissue papers. 
While the degree of draining depends on the press impulse 
as an integral of press pressure over press time, the influence 
on Volume is determined by the maximum pressure in the 
preSS Zone. In this process, transport from the wire former of 
the machine through the two press locations is performed 
with the waterproof belt. While this belt does prevent 
remoistening of the fiber material web, because of its lack of 
water absorption capacity, the belt cannot contribute to 
drainage in the press locations. For this reason, a water 
absorbent felt is guided through the upstream press gap. 
Thus, drainage primarily occurs in this press gap. Therefore, 
these machines are unsatisfactory not only with respect to 
their draining performance, but also with respect to cost. 

SUMMARY OF THE INVENTION 

The present invention provides a machine for producing 
a fiber material web, e.g., a tissue paper web. The machine 
may be simply designed while enabling as intense and 
Volume-preserving drainage as possible. 

The present invention provides a machine that includes at 
least one water-permeable and water-absorbent belt, e.g., a 
Sieve or Screen, a felt, or Similar material, that is guided 
through a press nip or gap with the fiber material web, and 
over at least one Suction device located ahead of the preSS 
nip. 

Via the Suction device, it is possible to remove enough 
water from the belt and, if applicable, from the fiber material 
web so that the water absorption capacity of the belt may be 
sufficient to absorb the water pressed out of the fiber material 
web in the press nip. Moreover, remoistening of the fiber 
material web may be reduced. 

Thus, the machine in accordance with the present inven 
tion may be a simply designed machine that operates effi 
ciently even with only one press nip. Moreover, the belt may 
be utilized in a former part of the machine for taking up or 
receiving a fiber material Suspension from a material feed 
device. In this manner, transferring of the fiber material web 
between different belts may be avoided. Further, a drying 
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drum, e.g., a tissue drying drum, may be provided, and the 
fiber material web may scraped off the surface of the tissue 
drying drum, i.e., after drying, with, e.g., a crepe Scraper. 
The belt may be guided with the fiber material web across 

or over the Suction device Such that the fiber material web is 
located on an outside Surface of the belt, i.e., a Surface of the 
belt not in contact with the Suction device. The Suction 
device may be composed of a Suction roll, however, one or 
more Suction boxes may also be utilized. 

Suction rolls may generally include a perforated roll 
sleeve having a negative preSSure created within the roll 
sleeve either by direct connection to a Suction (vacuum) 
Source or by Suctioning an area of the roll not covered by the 
belt. The Suction rolls in accordance with the present inven 
tion may be more Simply constructed than the Suction press 
rolls generally utilized in the prior art arrangement because 
the prior art Suiciton rolls are constructed to be more stable 
and generally require Support elements. 

It may be particularly advantageous for the Shoe preSS unit 
to include a plurality of press Zones extending laterally to a 
web travel direction. Further, the plurality of press Zones 
may be controlled independently of each other. In this 
manner, a desired croSS directional profile of the press 
preSSure, i.e., transverse to the web travel direction, may be 
Set independently of any deflection of the drying drum. 
Consequently, it is not necessary to camber the drying drum, 
which simplifies its manufacture. 

Moreover, an increased temperature of the drying drum 
may ensure that the Viscosity of the water is reduced in the 
preSS gap, thereby improving drainage. 
The present invention is directed to a machine for pro 

ducing a fiber material web that includes at least one press 
device having a shoe press unit and a drying drum, Such that 
the Shoe preSS unit and the drying drum are positioned to 
form an elongated press nip. The machine also includes at 
least one belt that is water-permeable and water-absorbent 
and that is adapted to guide the fiber material web through 
the press nip, and at least one Suction device located ahead 
of the elongated press nip, relative to a belt travel direction. 
The at least one belt is guided over the at least one Suction 
device. 

In accordance with another feature of the present 
invention, the at least one belt may be further adapted to 
guide the fiber material web over the at least one Suction 
device on a belt Surface that is directed away from the at 
least one Suction device. 

In accordance with another feature of the present 
invention, the shoe press unit may be composed of a 
plurality of press Zones that extend transversely to the belt 
travel direction, and the plurality of press Zones may be 
independently controllable independently of each other. 

In accordance with another feature of the present 
invention, the at least one Suction device may include a 
Suction roll. 

In accordance with another feature of the present 
invention, a former Section including a material feed device 
may be provided, and the at least one belt may be guided 
through the former Section and may be adapted to receive a 
fiber material Suspension from the material feed device. 

In accordance with another feature of the present 
invention, a crepe Scraper may be provided, and the drying 
drum may be a tissue drying drum. The crepe Scraper may 
be positioned against the tissue drying drum and be adapted 
to remove the fiber material web from the tissue drying drum 
after drying. Further, the tissue drying drum may include a 
dryer hood. 
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In accordance with another feature of the present 
invention, the material web may include a tissue paper web. 

In accordance with another feature of the present 
invention, the at least one Suction device may include at least 
one Suction box. 

In accordance with another feature of the present 
invention, the at least one belt may be composed of one of 
a Sieve and a felt. 

The present invention may also be directed to a proceSS 
for producing a fiber material web in a machine that includes 
at least one press device having an extended press nip 
formed between a shoe press unit and a drying drum, at least 
one belt that is water-permeable and water-absorbent, and at 
least one Suction device located in front of the elongated 
preSS nip, relative to a belt travel direction. The proceSS 
includes guiding the at least one belt over the at least one 
Suction device and Suctioning the at least one belt, Such that 
moisture is removed from the at least one belt, and guiding 
the fiber material web and the Suctioned at least one belt 
through the extended press nip. 

In accordance with another feature of the present 
invention, the process may include guiding the fiber material 
web and the at least one belt over the at least one Suction 
device before being guided through the extended press nip. 
Further, the process may include guiding the fiber material 
web on a Surface of the at least one belt that is directed away 
from the at least one Suction device. 

In accordance with another feature of the present 
invention, the process further includes Setting a croSS direc 
tional pressure profile for the extended press nip. Further, the 
proceSS may include adjusting the croSS directional pressure 
profile in accordance with a deflection of the drying drum. 

In accordance with another feature of the present 
invention, the machine may include a former Section, and 
before guiding the at least one belt over the at least one 
Suction device, the process may further include Supplying a 
fiber material Suspension onto a Surface of the at least one 
belt in the former Section. Further, the process may include 
guiding the fiber material Suspension over the at least one 
Suction device. The at least one belt may be arranged 
between the fiber material Suspension and the at least one 
Suction device. 

In accordance with another feature of the present 
invention, the process further including removing the fiber 
material web from the at least one belt, Such that the fiber 
material web adheres to the drying drum, and guiding the 
fiber material web on the drying drum through a drying 
hood. Further, the proceSS includes removing the fiber 
material web from the drying drum with a crepe Scraper 
located downstream of the drying hood. 

In accordance with another feature of the present 
invention, the process further including removing the fiber 
material web with a crepe scraper. The fiber material web is 
composed of a tissue paper web. 

Other exemplary embodiments and advantages of the 
present invention may be ascertained by reviewing the 
present disclosure and the accompanying drawing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention is further described in the detailed 
description which follows, in reference to the noted plurality 
of drawings by way of non-limiting examples of preferred 
embodiments of the present invention, in which like refer 
ence numerals represent Similar parts throughout the Several 
Views of the drawings, and wherein: 
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4 
The FIGURE schematically illustrates a machine for 

producing a fiber material web in accordance with the 
features of the present invention. 

DETAILED DESCRIPTION OF THE PRESENT 
INVENTION 

The particulars shown herein are by way of example and 
for purposes of illustrative discussion of the embodiments of 
the present invention only and are presented in the cause of 
providing what is believed to be the most useful and readily 
understood description of the principles and conceptual 
aspects of the present invention. In this regard, no attempt is 
made to show Structural details of the present invention in 
more detail than is necessary for the fundamental under 
Standing of the present invention, the description taken with 
the drawings making apparent to those skilled in the art how 
the several forms of the present invention may be embodied 
in practice. 
The FIGURE schematically illustrates a partial view of a 

machine for producing a fiber material web, e.g., a tissue 
paper web. A continuous belt 5, e.g., a felt, and a continuous 
former Sieve or Screen 12 may be guided together over a 
portion of a former roll 11. Belt 5 traverses a greater portion 
of an outer Surface of former roll 11 than former sieve 12. 
A fiber material Suspension may be fed into a feed gap 
formed between belt 5 and former sieve 12 with a material 
feed device 8, which is known in the art, to form a fiber 
material web 1. Fiber material web 1 may be guided by belt 
5 to, and through, an elongated preSS nip or gap 4 arranged 
downstream from a belt contact area of former roll 11. 
Before being guided through press nip 4, belt 5 may be 
guided over a Suction device 6, e.g., a Suction roll or a 
plurality of Suction boxes. Suction device 6 may be utilized 
to remove a significant portion of the water from belt 5 and, 
if necessary, to Some extent from fiber material web 1, 
located on the outer Surface of belt 5. In this manner, the 
water absorption capacity of belt 5 may be significantly 
increased So as to absorb water pressed out in elongated 
press nip 4, as belt 5 and fiber material web 1 are guided 
therethrough. Thus, the arrangement of the present invention 
intensifies drainage Such that Sufficient drainage may be 
provided with one elongated press nip 4. 

Elongated press nip 4 may be formed by, e.g., a drying 
drum 3, e.g., a tissue drying drum, and a shoe press unit 2. 
Shoe press unit 2 may include a flexible roll sleeve or jacket 
and a press device 10. Press device 10 may have a concave 
preSS Surface formed by a contact press Shoe. Contact 
preSSure between the inner Surface of the roll jacket and the 
contact preSS Shoe may be hydraulically provided, and 
lubrication between the roll jacket and contact press Shoe 
may be hydroStatically and/or hydrodynamically provided. 
Shoe preSS unit 2 may include a plurality of press Zones, 
which may be controlled independently of each. Further, the 
plurality of preSS Zones may be arranged to extend trans 
versely to a web travel direction 7. In this manner, adjust 
ment of individual press Zones may be made in accordance 
with any deflection of drying drum 3, and a desired croSS 
directional press pressure profile of fiber material web 1, i.e., 
transerse, and preferably Substantially perpendicular, to web 
travel direction 7, may be set. Elongated press nip 4 enables 
an intensive and Volume-preserving drainage of fiber mate 
rial web 1. 

Downstream from press nip 4, fiber material web 1 may 
adhere to heated drying drum 3. Drying may be further 
intensified, e.g., in an area of contact between fiber material 
web 1 and drying drum 3, via a drying hood 13 that blows 
hot dry air onto fiber material web 1 and that exhausts the air. 
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After drying fiber material web 1, fiber material web 1 
may be removed from drying drum3 by, e.g., a crepe Scraper 
9, which is known in the art. The creped fiber material web 
1 may then be further processed and rolled in a manner 
known in the art. 

It is noted that the foregoing examples have been pro 
Vided merely for the purpose of explanation and are in no 
way to be construed as limiting of the present invention. 
While the present invention has been described with refer 
ence to a preferred embodiment, it is understood that the 
words which have been used herein are words of description 
and illustration, rather than words of limitation. Changes 
may be made, within the purview of the appended claims, as 
presently Stated and as amended, without departing from the 
Scope and Spirit of the present invention in its aspects. 
Although the present invention has been described herein 
with reference to particular means, materials and 
embodiments, the present invention is not intended to be 
limited to the particulars disclosed herein; rather, the present 
invention extends to all functionally equivalent Structures, 
methods and uses, Such as are within the Scope of the 
appended claims. 
What is claimed is: 
1. A machine for producing a fiber material web com 

prising: 
at least one press device comprising a shoe preSS unit and 

a drying drum, the shoe press unit and the drying drum 
being positioned to form an elongated press nip; 

at least one belt that is water-permeable and water 
absorbent and that is adapted to guide the fiber material 
web through the press nip; 

a doctor positioned adjacent the drying drum adapted to 
remove the web from the drying drum; 

at least one Suction device located ahead of the elongated 
preSS nip, relative to a belt travel direction; 

the at least one belt being guided over the at least one 
Suction device; 

a former Section including a material feed device; and 
the at least one belt being guided through the former 

Section and adapted to receive a fiber material Suspen 
Sion from the material feed device. 

2. The machine in accordance with claim 1, the at least 
one belt being further adapted to guide the fiber material web 
over the at least one Suction device on a belt Surface directed 
away from the at least one Suction device. 

3. The machine in accordance with claim 1, the Shoe preSS 
unit being composed of a plurality of press Zones that extend 
transversely to the belt travel direction; and 

the plurality of press Zones being controllable indepen 
dently of each other. 

4. The machine in accordance with claim 1, the at least 
one Suction device comprising a Suction roll. 

5. The machine in accordance with claim 1, wherein the 
drying drum is a tissue drying drum, and the doctor is 
positioned against the tissue drying drum and is adapted to 
remove the fiber material web from the tissue drying drum 
after drying. 

6. The machine in accordance with claim 5, the tissue 
drying drum including a dryer hood. 

7. The machine in accordance with claim 1, the material 
web comprising a tissue paper web. 

8. The machine in accordance with claim 1, the at least 
one Suction device comprising at least one Suction box. 

9. The machine in accordance with claim 1, the at least 
one belt comprising one of a Sieve and a felt. 

10. The machine in accordance with claim 1, wherein the 
at least one Suction device comprises a Suction roll, which is 
not part of the at least one press device. 
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11. A process for producing a fiber material web in a 

machine that includes at least one preSS device having an 
extended press nip formed between a shoe press unit and a 
drying drum, at least belt that is one water-permeable and 
water-absorbent, and at least one Suction device located 
ahead of the elongated press nip, relative to a belt travel 
direction, and includes a former Section, the process com 
prising: 

guiding the at least one belt over the at least one Suction 
device and Suctioning the at least one belt, whereby 
moisture is removed from the at least one belt; 

guiding the fiber material web and the Suctioned at least 
one belt through the extended press nip; and 

removing the web from the dryer drum with a doctor, 
wherein, before guiding the at least one belt over the at 

least one Suction device, the process further comprises: 
Supplying a fiber material Suspension onto a Surface of 

the at least one belt in the former Section. 
12. The proceSS in accordance with claim 11, guiding the 

fiber material web and the at least one belt over the at least 
one Suction device before being guided through the extended 
preSS nip. 

13. The process in accordance with claim 12, guiding the 
fiber material web on a Surface of the at least one belt 
directed away from the at least one Suction device. 

14. The process in accordance with claim 11, further 
comprising: 

Setting a croSS directional pressure profile for the extended 
preSS nip. 

15. The process in accordance with claim 14, further 
comprising: 

adjusting the croSS directional preSSure profile in accor 
dance with a deflection of the drying drum. 

16. The process in accordance with claim 11, further 
comprising: 

guiding the fiber material Suspension over the at least one 
Suction device, 

wherein the at least one belt is arranged between the fiber 
material Suspension and the at least one Suction device. 

17. The process in accordance with claim 11, further 
comprising: 

removing the fiber material web from the at least one belt, 
whereby the fiber material web adheres to the drying 
drum; and 

guiding the fiber material web on the drying drum through 
a drying hood. 

18. The process in accordance with claim 17, further 
comprising: 

removing the fiber material web from the drying drum 
with the doctor, which is located downstream of the 
drying hood. 

19. The process in accordance with claim 11, further 
comprising: 

removing the fiber material web with a crepe Scraper, 
wherein the fiber material web is composed of a tissue 

paper web. 
20. The process in accordance with claim 11, wherein the 

at least one Suction device comprises a Suction roll, which 
does not form part of the extended nip. 

21. A machine for producing a fiber material web com 
prising: 

at least one press device comprising a shoe press unit and 
a drying drum, the shoe press unit and the drying drum 
being positioned to form an elongated press nip; 

at least one belt that is water-permeable and water 
absorbent and that is adapted to guide the fiber material 
web through the press nip; 
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at least one Suction roll located ahead of the elongated 
preSS nip, relative to a belt travel direction; 

a doctor positioned adjacent the drying drum adapted to 
remove the web from the drying drum; 

the at least one belt being guided over the at least one 
Suction roll, and being adapted to guide the fiber 
material web over the at least one Suction roll on a belt 
Surface directed away from the at least one Suction 
device; 

a former Section including a material feed device; and 
the at least one belt being guided through the former 

Section and adapted to receive a fiber material Suspen 
Sion from the material feed device. 

22. The machine in accordance with claim 21, wherein the 
drying drum is a tissue drying drum, and the doctor is 
positioned against the tissue drying drum and is adapted to 
remove the fiber material web from the tissue drying drum 
after drying. 

23. A process for producing a fiber material web in a 
machine that includes at least one preSS device having an 
extended press nip formed between a shoe press unit and a 
drying drum, at least belt that is one water-permeable and 
water-absorbent, and at least one Suction roll located ahead 
of the elongated press nip, relative to a belt travel direction, 
and that includes a former Section, the process comprising: 

guiding the at least one belt over the at least one Suction 
roll and Suctioning the at least one belt, whereby 
moisture is removed from the at least one belt; 

guiding the fiber material web and the Suctioned at least 
one belt through the extended press nip; 

guiding the fiber material web and the at least one belt 
over the at least one Suction roll before being guided 
through the extended press nip; 
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guiding the fiber material web on a Surface of the at least 

one belt directed away from the at least one Suction 
device; and 

Separating the web from the at least one belt, whereby the 
web adheres to the drying drum, 

wherein, before guiding the at least one belt over the at 
least one Suction roll, the process further comprises: 
Supplying a fiber material Suspension onto a Surface of 

the at least one belt in the former Section; 
removing the fiber material web from the at least one 

belt, whereby the fiber material web adheres to the 
drying drum; and 

guiding the fiber material web on the drying drum 
through a drying hood. 

24. The process in accordance with claim 23, further 
comprising: 

Setting a croSS directional pressure profile for the extended 
preSS nip; and 

adjusting the croSS directional preSSure profile in accor 
dance with a deflection of the drying drum. 

25. The process in accordance with claim 23, further 
comprising: 

removing the fiber material web with a crepe Scraper, 
wherein the fiber material web is composed of a tissue 

paper web. 
26. The process in accordance with claim 23, further 

comprising: 
removing the fiber material web from the drying drum 

with a crepe Scraper located downstream of the drying 
hood. 


